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MARINE  
AIR CONDITIONING

GUIDELINES FOR SELECTING  
AIR CONDITIONING FOR YOUR BOAT



2 — DOMETIC.COM MOBILE LIVING MADE EASY — 3

DOMETIC 

AIR CONDITIONING GUIDE

MOBILE LIVING  
MADE EASY.

Dear Freedom Lover,

There are millions of people around the world who use Dometic products. 
You all have one thing in common – you’re going somewhere. 

No matter the vessel, our job is to meet your essential needs on the journey. 
Like cooking, keeping food fresh, taking care of personal hygiene, and 
maintaining a pleasant temperature. That way, you can explore more, 

see more and stay away longer. We call it mobile living made easy.

We invite you to go on a journey of discovery.
Explore the Dometic world and let us know  

what we can do for you.
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The basic principle of any air conditioner is the transfer of heat from 
one element to another. In a direct expansion (DX) seawater-cooled 
air conditioner, heat is transferred from the cabin air to the refrigerant 
gas to the seawater. In heating mode, the refrigerant flow is reversed 
and heat is transferred from the seawater to the refrigerant gas to 
the cabin air.

In addition to lowering the air temperature, moisture is also removed. 
Reduced humidity feels more comfortable and helps keep the boat 
dry, reducing mold growth and other moisture-related problems.

UNDERSTANDING  
AIR CONDITIONING

THE THREE TYPES OF MARINE  
AIR CONDITIONING SYSTEMS

Self-Contained DX Systems (see Figure 1)

All major components mounted on a single chassis installed in  
the living area; usually under a bunk or settee or in a locker. 

A single unit can cool one cabin or it can be ducted to two or  
more cabins to save space and cost. 

Best choice for boats up to 40 ft (12 m) due to lower cost of units 
and installation.

Split-Gas DX Systems (see Figure 2)

Major components are split between two units that are installed  
in different locations and connected by insulated, copper  
refrigerant tubing.

1. Condensing unit (compressor, seawater condenser,  
and electrical components) mounts in engine room  
or other mechanical space. 

2. Evaporator unit installs in living area. Two air handlers   
can connect to one condensing unit to cool multiple cabins  
or a single large area.

Air handlers require less space in living area, and the system is 
quieter because the compressor is in engine room. 

For boats up to 80 ft (24 m). The maximum length of refrigerant 
tubing between the condenser and air handlers is 50 ft (15 m),  
and the system must be charged with refrigerant by a certified 
technician.

Chilled Water Systems (see Figure 3)

Chiller unit in engine room cools (or heats) fresh water that is  
pumped through an insulated piping loop to air handlers located  
in the living spaces that cool (or heat) the air. 

Chillers offer flexible load management and a reduced peak  
electrical load. 

For boats over 80 ft (24 m). No limitation on the number of  

Figure 1: Self-Contained Air Conditioning
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Figure 2: Split-Gas Air Conditioning

Supply
Air Grilles

Digital
Control

Electrical
Box

Condensing
Unit

Pump Evaporating
Unit

Evaporating
Units

Return
Air Grille

Ducting

Return
Air Grilles

Figure 3: Chilled Water Air Conditioning
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HOW TO SIZE YOUR SYSTEM

Step 1.
Find the required capacity by dividing the vessel into three  
main load areas:

Below deck: Cabins where the hull slopes inward toward  
the keel with minimal port lights and hatches.

Mid-deck: Areas on main deck with small or shaded windows.

Above deck: Areas with large glass surfaces and direct sunlight. 
Calculate the area of each space to be air-conditioned.

Multiply the length and width of each cabin to be treated to  
determine the area in square feet or square meters. It is assumed 
the boat has average headroom of about 6.5 ft (2 m) with an  
average amount of furniture. If one end of the cabin is narrower 
than the other, take your measurement in the middle.

Using Table 1, multiply the area of each cabin by the appropriate 
load factor to find the required air conditioner capacity. For example, 
if your boat is in a temperate climate and you are measuring in 
square feet, you would multiply your total below-deck area by 60, 
your mid-deck area by 90, and your above-deck area by 120.

FACTORS THAT DETERMINE  
THE TYPE OF SYSTEM YOU NEED

Step 2.
Taking into account the boat’s size and layout, determine the  
number of self-contained systems or air handlers needed.

Find out which cabins or areas will benefit best from a dedicated 
thermostat control and which cabins can be served by ducting or 
a secondary air handler (where the only temperature control is an 
adjustable grille or fan-speed control).

Step 3.
Taking into account the boat’s size and layout, determine the  
location of each self-contained system or air handler.

In addition to leaving enough room for plumbing and ducting, 
there must also be sufficient space in each installation location  
for servicing and/or removal of the unit.

A self-contained unit or air handler must have an open return-air 
path. However, the return-air grille does not need to be directly  
in front of the unit. In fact, the system will be less noisy if there is  
an indirect path for the return air to follow. Never install the unit  
in the bilge or engine room or where vapors from these areas  
could reach the unit.

A self-contained unit or air handler must be located so the  
discharge ducting can be routed to a high point in the cabin.  
Rotate the blower to create the most direct path for routing  
the discharge duct. Poor airflow may result from a ducting run  
of over 15 ft (4.5 m) or a ducting run with many bends. Plan for  
the shortest possible ducting run while limiting the number 
of bends.

Step 4.
Seawater Components. Use one pump of adequate capacity for  
all air conditioning systems on board. The basic rule is 250 gallons 
per hour (4 gpm) of water per ton of air conditioning (one ton is 
12,000 BTU). If more than one system shares a common pump,  
you will also need a pump relay and manifold.

The BTU capacity in Table 2 shows recommended seawater  
flow rates and minimum inlet (through-hull) sizes.

Step 5.
Determine the proper duct diameter (Ø) and grille sizes for your  
air conditioning system. Use Table 3 to find the correct sizes, which 
are based on the system’s BTU capacity.
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Size and layout of boat for calculating  
required system capacity

Access for routing tubes/wires/hoses

Location of furnishings

Storage space to sacrifice

Cost

Figure 1. 

Figure 2

Figure 3

Climate Below Deck Mid Deck Above Deck

Load factor, BTU/h per ft2

Temperate1 60 90 120

Tropical2 90 120 150

Arabic Gulf3 120 150 180

Load factor, BTU/h per m2

Temperate1 646 969 1,292

Tropical2 969 1,292 1,615

Arabic Gulf3 1,292 1,615 1,938

1. 95 °F (35 °C) air, 95 °F (35 °C) seawater, moderate humidity.
2. 105 °F (41 °C) air, 95 °F (35 °C) seawater, high humidity.
3. 122 °F (50 °C) air, 104 °F/40 °C seawater, 95% humidity.

System Capacity Seawater Flow Rate Through-Hull Inlet Size

12,000 BTU/h (3,517 W) 3 gal/min (11 L/min) 1/2 in (13 mm)

24,000 BTU/h (7,034 W) 6 gal/min (23 L/min) 3/4 in (19 mm)

48,000 BTU/h (14,067 W) 12 gal/min (45 L/min) 1 in (25 mm)

System Capacity Duct Diameter Supply-Air Grille Return-Air Grille

6,000 BTU/h  
(1,758 W)

4 in (10.16 cm) 32 in2 (206 cm2) 64 in2 (413 cm2) 

8,000 BTU/h  
(2,344 W)

  5 in (12.7 cm)  48 in2 (310 cm2)  80 in2 (516 cm2) 

10,000 BTU/h 
(2,931 W)

 6 in (15.2 cm)  60 in2 (387 cm2)   100 in2 (645 cm2) 

12,000 BTU/h 
(3,517 W)

6 in (15.2 cm) 70 in2 (452 cm2) 130 in2 (839 cm2) 

16,000 BTU/h 
(4,689 W)

7 in (178 cm)  80 in2 (516 cm2)   160 in2 (1,032 cm2)  

18,000 BTU/h 
(5,275 W)

7 in (178 cm) 100 in2 (646 cm2) 200 in2 (1,291 cm2)

27,000 BTU/h 
(7,913 W) 

8 in (204 cm) 140 in2 (904 cm2) 240 in2 (1,549 cm2)

30,000 BTU/h 
(8,792 W)

2 × 6 in (2 × 15.2 cm) 150 in2 (968 cm2) 250 in2 (1,613 cm2)
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Using a Generator

If running on a generator, make sure that it can handle 
the large starting inrush current of the compressor.  
Use of a Dometic SmartStartTM is highly recommended 
to smooth out starter demand and ease strain on the 
generator.

Take the product specification sheets to your generator 
supplier and ask for their help.
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OTHER SYSTEM COMPONENTS

Controls
There are two types of controls: digital and mechanical  
(rotary-knob switch).

Digital. These keypad/displays are part of a microprocessor  
system with many advanced functions, including automatic  
fan-speed control, fault display, and a dehumidification program. 
Decorative bezels can be added to match your interior design. 

Seawater Cooling System
The seawater cooling system brings seawater into and through the 
system then discharges it overboard. It consists of an inlet through-
hull fitting, seacock (water valve), strainer, pump, and overboard 
discharge fitting, all connected by hose or piping (see Figure 4).

If multiple air conditioning units are served by a single seawater 
pump, a pump relay and water manifold are required. A centrifugal 
seawater pump is recommended for efficient, quiet operation  
and long life. Centrifugal pumps are not self-priming and must be 
mounted below the water-line.

It is important that the seawater plumbing is self-draining, meaning 
that if the boat is lifted, all the water in the piping will drain out.  
An air conditioning system plumbed this way will have no air locks 
that could disrupt the flow of seawater.

For shallow-draft boats where it is impossible to mount the pump 
below the water-line, a self-priming pump must be used.

Air-Distribution System
Cabin air is drawn into the self-contained unit or air handler  
through a return-air grille. It is then cooled (or warmed) and  
blown back into the cabin through a ducting system.

The supply-air grille should be positioned high in the cabin and 
away from the return-air grille to ensure good circulation.  
Plenums (transition boxes) can be installed in the ducting to split 
the air flow into multiple ducts to serve one or more cabins.

Figure 5 illustrates an air conditioning unit or air handler in  
cooling mode installed beneath a bunk. Ducting should be 
insulated to prevent secondary condensation. An air filter  
located on the cooling unit or on the return-air grille must be 
cleaned or replaced regularly.

Electrical Connections
Most Dometic air conditioning systems are available in three power 
configurations: 115 V 60 Hz, 230 V 60 Hz, and 220V–240 V 50 Hz. 
Larger systems are available with three-phase compressors.  
Some 60 Hz units can run at 50Hz, but not all.

Please check the specification sheet or contact your Dometic  
dealer if you have a particular power requirement.

Wire sizing should be done per ABYC requirements.
Selecting the circuit breaker for the system: 

• Multiply the running (heat) amps by 2.5 then choose  
the next higher-size breaker.

• If the seawater pump is wired with the unit (not on  
a pump relay), then add in the pump amps before  
multiplying by 2.5.

A complete air conditioning system requires Controls, a Seawater Cooling system,  
an Air-Distribution System and Electrical Connections.

Mechanical. These manual switches with two or three rotary  
knobs control the mode of operation, thermostat, and variable  
fan speed. Reverse-cycle models have automatic changeover  
between heating and cooling.

Figure 5

Figure 4
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The World’s Largest Marine Service Network

Dometic Marine has an extensive global network of dealers and service partners across 100 countries. Whether you are out  
on a lake or in a larger body of water, Dometic Marine are here to help in the event one of your products becomes faulty. 

All Dometic service partners are proficiently trained and equipped with the tools and skills needed to find or fix the perfect 
onboard solution using existing, newly developed products or a combination of the two. In the event you have a bespoke 
product, our technical sales engineers will gather your specifications and design a solution that works best for you.  
The combination allows Dometic to offer hassle-free servicing, installations, and repairs for your Dometic appliances.

Should you require service support, please visit our Service Locator on Dometic.com to find your local service partner. 
Alternatively, should you have any questions or cannot find what you are looking for, please contact your local Dometic  
Sales Representative.

DOMETIC'S WORLDWIDE  
SERVICE NETWORK

DOMETIC

SERVICE SUPPORT

http://Dometic.com


AUSTRALIA
Dometic Australia Pty Ltd
1 John Duncan Court
Varsity Lakes QLD 4227
Tel  +61 7 55076000
Fax  +61 7 55076001
Mail  sales@dometic-waeco.com.au

DENMARK
Dometic Denmark A/S
Nordensvej 15, Taulov
DK-7000 Fredericia
Tel  +45 75585966
Fax  +45 75586307
Mail  info@dometic.dk

FINLAND
Dometic Finland Oy
Valimotie 15
FIN-00380 Helsinki
Tel  +358 20 7413220
Mail  info@dometic.fi

FRANCE
Dometic SAS
6 Avenue du Poteau
Bâtiment B1
60300 Chamant 
Tel  +33 3 44633525
Fax  +33 3 44633518
Mail info@dometic.fr

GERMANY
Dometic Germany GmbH 
Hollefeldstraße 63 
D-48282 Emsdetten 
Tel  +49 (0) 2572 879-0
Fax +49 (0) 2572 879-300 
Mail info@dometic-waeco.de

HONG KONG
Dometic Group Asia Pacific
Suites 2207-11, 22/F, Tower 1
The Gateway, 25 Canton Road
Tsim Sha Tsui, Kowloon
Tel  +852 2 4611386
Fax  +852 2 4665553
Mail  info@waeco.com.hk

POLAND
Dometic Poland SP. Z.O.O
ul. Puławska 435A
PL-02-801 Warszawa
Tel  +48 22 414 3200
Fax  +48 22 414 3201
Mail  info@dometic.pl

PORTUGAL
Dometic Spain, S.L.
Branch Office em Portugal
Rot. de São Gonçalo nº 1–Esc. 12  
2775-399 Carcavelos 
Tel +351 219 244 173 
Fax +351 219 243 206 
Mail info@dometic.pt

SINGAPORE
Dometic Pte Ltd
18 Boon Lay Way 
06-141 Trade Hub 21
Singapore 609966
Tel  +65 6795 3177
Fax +65 6862 6620
Mail dometic@dometic.com.sg

SOUTH AFRICA
Dometic (Pty) Ltd
Regional Office South Africa &  
Sub-Saharan Africa
2 Avalon Road, West Lake View
Ext 11, Modderfontein 1645
Tel +27 87 3530380
Mail info@dometic.co.za

SPAIN
Dometic Spain, S.L.
Avda. Sierra del Guadarrama, 16 
E-28691 Villanueva de la Cañada 
Madrid 
Tel  +34 91 833 60 89
Fax  +34 900 100 245
Mail  info@dometic.es

SWEDEN
Dometic Scandinavia AB
Gustaf Melins gata 7
SE-421 31 Västra Frölunda 
Tel  +46 31 7341100
Fax  +46 31 7341101
Mail  info@dometicgroup.se

UNITED ARAB EMIRATES
Dometic Middle East FZCO
P.O. Box 17860
S-D 6, Jebel Ali Freezone 
Dubai
Tel  +971 4 883 3858
Fax  +971 4 883 3868
Mail  info@dometic.ae

UNITED KINGDOM
Dometic UK Blind Systems Ltd
Atlantic House, 1–3 Ellis Square
Selsey, West Sussex PO20 0AY
Tel +44 124 360 6909
Fax +44 124 360 8300
Mail  blindsystems@dometic.com 

UNITED KINGDOM
Dometic UK Ltd
Dometic House, The Brewery,
Blandford St. Mary
Dorset DT11 9LS
Tel  +44 344 626 0133
Fax  +44 344 626 0143
Mail  marine@dometic.co.uk

USA
Dometic Marine
2000 N Andrews Avenue
Pompano Beach, FL 33069
Tel +1 954 973 2477
Fax +1 954 979 4414
Mail marinesales@dometic.com

USA
Dometic Marine
1 Sierra Place
Litchfield, IL 62056
Tel +1 877 663 8396
Fax +1 217 324 4396

ITALY
Dometic Italy S.R.L.
Via Virgilio, 3 
I-47122 Forli (FC)
Tel  +39 0543 754901 
Fax  +39 0543 754983
Mail vendite@dometic.it

ITALY
Dometic Italy Marine S.R.L.
Via Vesuvio, 18 
20834 Nova Milanese (MB)
Tel  +39 0362 44 182 
Fax  +39 0362 45 2226
Mail condaria@dometic.it

JAPAN
Dometic KK
Maekawa-Shibaura, Bldg. 2
2-13-9 Shibaura Minato-ku
Tokyo 108-0023
Tel  +81 3 5445 3333
Fax  +81 3 5445 3339
Mail  info@dometic.jp

NETHERLANDS
Dometic Benelux B.V.
Innovatiepark 12,
4906 AA Oosterhout 
Tel  +31 76 5029000
Fax  +31 76 5029019
Mail  info@dometic.nl

NEW ZEALAND
Dometic New Zealand Ltd.
PO Box 12011 
Penrose 
Auckland 1642
Tel +64 9 622 1490
Fax  +64 9 622 1573
Mail  customerservices@dometic.co.nz

NORWAY 
Dometic Norway AS
Elveveien 30B
N - 3262 Larvik
Tel  +47 33428450
Fax  +47 33428459
Mail  info@dometic.no

We distribute our products in around 100 markets. Please ask for your contact point if not listed here, or check our website Dometic.com

http://Dometic.com

